Several derivatives of 5-ketocoriolin B (8, 11, 12 ) chemically modified at C-8 have been synthesized.
Hitherto, no further modification of the antibiotics has been reported.
The presence of the epoxide groups in coriolins is thought to be essential for the biological activities but these epoxide rings are easily opened by chemical treatments.
In order to study the effect of modifications at C-8 on biological activity and on the stability of coriolins in alkaline and acidic solutions, we synthesized 5-keto-8a-methylcoriolin B (8), 8-deoxy-5-keto-8B-methylcoriolin B (11) and 5-keto-8-methylenecoriolin B (12) .
Synthesis
The synthetic routes to the C-8 methyl derivatives starting from coriolin B are shown in Scheme 1. The hydroxyl group at C-8 of coriolin B (2) was selectively oxidized with chromic anhydride-acetic acid to give 8-ketocoriolin B (6) in 30 % yield. Treatment of 6 with methyllithium7) in absolute ether gave 8a-methylcoriolin B (7) in 36 % yield. The subsequent conversion of 7 into its 5-keto derivative (8) was performed by treatment with dimethyl sulfoxide (DMSO) in the presence of dicyclohexylcarbodiimide (DCC), pyridine (Py) and trifluoroacetic acid (TFAA)8) in 85 % yield.
On the other hand, the 8-ketocoriolin B (6) reacted with methylenetriphenylphosphoranee,io> to afford 8-methylenecoriolin B (9) , in 21 % yield, which was converted to 8-deoxy-8B-methylcoriolin B (10) by catalytic hydrogenation in 65 % yield (Scheme 2). The 5-keto derivative were observed between H-1 and the methyl groups at C-3 and C-11, while no NOE was observed between H-6 and the methyl groups. Hence, an NOE observed between H-6 and the methyl group at C-8 of 8, indicates that the methyl group at C-8 is proximate to H-6 and can be assigned as a.* This configuration conforms to our speculation that the 8-keto group can be attacked only from the a side by a nucleophile.
The PMR spectrum of the 8-deoxy-5-keto-8Q-methylcoriolin B (11), which was obtained by hydrogenation of the 8-methylene derivative, showed the signal of the C-8 methyl hydrogens at S 1.18 (doublet) and no NOE was observed between H-6 (13.44) and the C-8 methyl, supporting the structure 11.
Stability in Acidic and Alkaline Media
The C-8 methyl derivatives, 5-keto-8a-methyl and 8-deoxy-5-keto-8~-methylcoriolin B (8, 11) group under consideration is described as a when it lies behind the plane of the ring system and ,S when it lies in front of it. Table 1 .
Antibacterial and Antitumor Activities
The antibacterial activity of the 5-keto- Table 2 .
Antitumor activity was tested by the methods previously described4) with the results shown in Table 3 .
Experimental 5-Ketocoriolin B (4). To a solution of 2 (3 g) in dry pyridine (42 ml), cooled at 0°C, a solution of anhydrous chromic acid (3 g) in dry pyridine (30 ml) was added dropwise over 30 minutes, and the mixture was stirred for 15 hours at 4°C. On silica gel tlc with benzene-acetone (5:1), the starting material (2, Rf 0.21) disappeared and products of Rf 0.59 and Rf 0.0 appeared. The mixture was poured into cold water (270 ml), and the water layer was extracted with four 100 ml portions of ethyl acetate.
The ethyl acetate extract was washed with water , dried (Na2SO4), and evaporated.
The resulting syrup (2.5 g) was chromatographed on a column (33 X 320 mm) of silica gel (Wako Gel, 150 g) with benzene-acetone (5:1) to give a colorless solid (2 g). Recrystallization from n-hexane gave colorless crystals of 4, 1 .8 g (60 %); mp 79.580.5°C;
[a]21D-45° (c 0. 8-Ketocoriolin B (6). To a solution of coriolin B (1.83 g) in glacial acetic acid (91.5 ml) cooled to 0°C was added anhydrous chromic acid (450 mg) with stirring, and the reaction mixture was stirred overnight in a refrigerator.
On silica gel tlc with benzene-acetone (7:1), the mixture showed 3 spots of Rf 0.75 (diketocoriolin B), 0.50 (8-ketocoriolin B) and 0.17 (the starting material).
The reaction mixture was poured into ice water (700 ml), and the solution was extracted with four 300-ml portions of ethyl acetate.
The extracts were washed with two 100 ml portions of 1 N aqueous sodium hydroxide solution and two 100-ml portions of water . The ethyl acetate layer was dried over anhydrous sodium sulfate , filtered and evaporated. (7) . To an ether solution (20 ml) of 6 (1 g, 2.46 mmol) cooled to -70°C , an ether solution (10 ml, I M) of methyllithium was added under nitrogen and the mixture was stirred for 15 minutes. The reaction temperature was then gradually raised to 0°C during 1 hour. Saturated aqueous ammonium chloride solution (30 ml) was added and the ether layer was separated. The aqueous layer was extracted with three 50-ml portions of ether. The ether extract was washed with saturated aqueous sodium chloride solution, dried over anhydrous sodium sulfate and evaporated to give a brown syrup (850 mg). On tlc with benzene-acetone (7: . To a suspension of methyltriphenylphosphonium bromide (2.7g) in anhydrous ether (30 ml) was added 20 % n-butyllithium in n-hexane (3.25 ml) under nitrogen, whereupon the deep yellow color of the methylenetriphenylphosphorane was produced. To the solution 8-ketocoriolin B (6) (1 g) dissolved in anhydrous ether (10 ml) was added. After stirring at 25°C for 17 hours, the reaction mixture was poured into water (50 ml), and the ether layer was separated. The aqueous layer was extracted with 5 portions of ether (100 ml). The extract was washed with 2 portions of saturated sodium chloride solution (30 ml), dried with anhydrous sodium sulfate, filtered, and the filtrate was evaporated. The brown syrup (850 mg) was shaken with five 100-m1 portions of pentane, dried (Na2SO4), and evaporated to give a brown syrup (430 mg). On tlc with benzene-acetone (7:1), the starting material of Rf 0.49 disappeared and the product of Rf 0.65 appeared. The syrup was chromatographed on a column (20 x 180 mm) of silica gel (25 g) with benzene-acetone (7:1) and the fraction of 29-45 ml containing the product was evaporated to give a colorless solid (230 mg). Recrystal- 8-Deoxy-8~-methylcoriolin B (10). 8-Methylenecoriolin B (9) (400 mg) was dissolved in dioxane (7 ml) and to the solution was introduced hydrogen gas for 5 minutes. Hydrogenation was performed with RANEY Ni (T-4) and hydrogen under 4 kg/cm2 at room temperature for 40 minutes. On tlc with benzene-acetone (7:1), the starting material of Rf 0.81 disappeared and the main product of Rf 0.63 and minor products of Rf 0.29 and 0.17 appeared. The reaction mixture was filtered and the residue was washed with dioxane. The filtrate and washings were combined and evaporated to give a colorless syrup, 386 mg. The syrup was chromatographed on a column (15 x 230 mm) of silica gel (Wako Gel, 20 g) with benzene-acetone (7:1), and the fraction of 3458 ml containing the product was evaporated to give a colorless solid of 10, 289 mg. Recrystallization from n-hexane gave colorless needles of 10, 271 mg (64 %): mp 76-76.5°C;
[a]21D +30° (c 0. (271 mg) in anhydrous dimethyl sulfoxide (0.34 ml), benzene (3.4 ml) containing pyridine (0.03 ml) and trifluoroacetic acid (0.017 ml), dicyclohexylcarbodiimide (271 mg) was added and the reaction mixture was stirred at room temperature for 3 hours. On tlc with benzene -acetone (7:1), the starting material of Rf 0.63 disappeared and the product of Rf 0.87 appeared.
A large amount of ether was added to the reaction mixture, and a precipitate was filtered off. The filtrate was evaporated and the resulting syrup was triturated with ether.
The ether-soluble portion was evaporated to give a colorless syrup, 250 mg, which was chromatographed on a column (8 x 150 mm) of silica gel (Wako Gel, 12g) with benzene-acetone (10:1). The fraction of 1878 ml containing the product was evaporated to give a colorless syrup of 11, 226 mg (90%): 5-Keto-8-methylenecoriolin B (12) . To a solution of 9 (0.21 g) in dry pyridine (9 ml) cooled at 0°C, a solution of anhydrous chromic acid (0.12 g) in dry pyridine (1 ml) was added and the mixture was stirred for 20 hours at room temperature.
Anhydrous chromic acid (0.1 g) was added and the reaction was continued for another 5 hours. On tlc with benzene-acetone (7:1), the starting material of Rf 0.62 disappeared and the products of Rf 0.80 and Rf 0.0 appeared. The mixture was poured into cold water (100 ml), and the aqueous layer was extracted with four 50-ml portions of ethyl acetate. The ethyl acetate extract was washed with water, dried (Na2SO4) and evaporated.
The resulting syrup (0.2 g) was chromatographed on a column (10 X 200 mm) of silica gel (Wako Gel, 10 g) with benzene -acetone (7:1) to give a syrup of 12, 0.12 g VOL. XXX NO. 1
